The value of urinary cytology in the screening of a large industrial population at risk to bladder carcinogens has been amply demonstrated by Crabbe, Cresdee, Scott, and Williams (1956) . The standard method of Papanicolaou and Marshall (1945) by which the exfoliated cells are prepared for examination consists simply of smearing the deposit of fixed centrifuged urine on to albuminized slides and staining. Unfortunately, this technique limits the diagnostic value of exfoliative cytology because only a small and possibly unrepresentative proportion of the cells in a given urine sample are prepared for examination, and these are so widely dispersed in the smiear that the labour of finding them further reduces the numbers actually seen. Determinations of the rates of exfoliation of transitional and squamous epithelial cells from the urinary tract in 12 normal males (Rofe, 1955) showed characteristic rates for individuals, the lowest of which was 6x2 thousands/hour and the highest 148 thousands/
hour. An hour's urine sample, say 60 ml., might thus be expected to contain at least 6,000 cells, yet smears of urine sediment, which usually cover the whole area of a slide, are sometimes found to contain no cells or too few cells on which to report (Chute and Williams, 1948; Vincent Memorial Hospital, 1950; Deden, 1954) . Presti and Weyrauch (1955) found as many as 22% of samples (100 ml.) produced smears containing less than six cells, but were prepared to interpret smears containing more than this number of cells: this might well account for the unsatisfactory results referred to by them. Schmidlapp and Marshall (1948) refer to instances of finding malignant cells only after several specimens had been examined, and Crabbe (1956) (Oppenheimer, 1920; Crabbe, et al., 1956 ) could be saved, as erythrocytes also appear in the preparation.
Technique
The principle used has been stated earlier (Rofe, 1955 AiWDS.
group.bmj.com on July 6, 2017 -Published by http://oem.bmj.com/ Downloaded from to dry on a slide in the presence of added albumen and glycerine.
The procedure is as follows: Samples which are not perfectly clear receive a few drops of N HCI until pH 5 0-5 5 is shown by indicator paper. The urines are spun for 10 minutes at 1,750 g.* and the supernatant liquid poured away.
Absolute alcohol (10 ml.) is added in the form of a jet from a syringe so as to mix the sediment thoroughly.
After five to 10 minutes, 8 % glycerine solution at pH7 is run in from a reservoir slowly at first with shaking, then more quickly to fill the centrifuge tube to a mark at 60 ml. This is followed by 0-15 ml. of 1 % egg albument solution and the tube inverted to mix.
The cells are now concentrated for 10 minutes at 1,750 g., the supernatant liquid is poured off and spinning continued for a further five minutes. During this period more liquid accumulates by drainage from the walls and this is removed by a Pasteur pipette until a depth equal to that of the cell deposit is left, i.e., just enough to re-suspend the cells.
The whole suspension (about 0-02 ml.) is then taken up in the pipette stem and gently expelled on to a greasefree slide as a single drop. The area of the drop is enlarged by means of a needle until the curved meniscus becomes flat (diameter 0-5-15 cm.). The slide is then left to dry in a warm, dust-free situation for about half-an-hour, or longer if desired, since the glycerine protects the cells from the distortion usually associated with drying.
The staining procedure is as follows: alcohol/ether, equal parts, one minute; absolute alcohol, five minutes; 70% alcohol; 50% alcohol; Harris haematoxylin, three minutes; 50% alcohol; 0-88 NH40H, 0-5% in 70% alcohol, 30 seconds; 70% alcohol; 05% orange G in 95 % alcohol, one-and-a-half minutes; absolute alcohol, 10 seconds; Papanicolaou polychrome stain, three minutes; absolute alcohol, 10 seconds; xylol; neutral mountant. Much time can be saved by eliminating the usual balancing procedure before spinning. If suitably robust centrifuge tubes are employed, the use of water in the centrifuge buckets is unnecessary. Thus, a suitable number of units each comprising centrifuge tube, bucket, nylon disc, and rubber disc, may be adjusted permanently to a uniform weight metal foil placed at the bottom of each bucket has been found convenient-and thereafter it is only necessary to fill each tube to the 60 ml. mark to obtain adequate balance. If a sample is less than 60 ml., saline may be used to make up the volume. Two other time-saving measures are well worth while if the method is to be used routinely. The syringe used for adding alcohol as a jet can be made semi-automatic by the addition of a reservoir, inlet and outlet valves, and a spring to withdraw the plunger. The washing and drying of the Pasteur pipettes in bulk also saves time and a device for this purpose is to be published (Rofe, 1957, in press ).
General
Care should be taken at all stages to prevent the introduction of dirt, which becomes concentrated along with the cells. The alcohol used for fixation, and also the distilled water, may require filtration. Bottles supplied for the collection of urine samples from workmen should have as narrow a neck as is thought practicable; this minimizes the amount of dust falling from the clothes into the sample during micturition. Textile fibres may be readily removed if the second spin is stopped after 15 minutes.
The experimental induction of cancer of the bladder in the dog by various chemicals has led to the study of the urinary cytology as a control measure. A large number of samples of dog urine have been processed according to the above method, and the only modification which has been found necessary is an initial adjustment to pH4 to dissolve crystals. Summary A method is described by which the whole cell content of a sample of urine may be mounted within a small area and stained.
The method is suitable for use as a routine, particularly in screening for bladder cancer by exfoliative cytodiagnosis.
The advantage over the standard technique of smearing the urine sediment lies chiefly in the assurance of an adequate number of cells being obtained from every urine sample: this is particularly valuable where only a very few tumour cells are present, and in such cases may well lead to earlier diagnosis. I wish to acknowledge the support and encouragement of Dr. M. W. Goldblatt, C.B.E., and of Dr. J. G. S. * 2,500 r.p.m. for the centrifuge used.
t Egg albumen flake (British Drug Houses Ltd.). Dissolve at pH 8 to 9 and filter.
